Context. The star-forming regions in Chamaeleon (Cha) are among the nearest (distance ∼165 pc) and youngest (age ∼2 Myrs) conglomerates of recently formed stars and among the ideal targets for studies of star formation. Aims. We search for new, hitherto unknown binary or multiple-star components and investigate their membership in Cha and their gravitationally bound nature. Methods. We used the Naos-Conica (NACO) instrument at the Very Large Telescope Unit 4/YEPUN of the Paranal Observatory, at 2 or 3 different epochs, in order to obtain relative and absolute astrometric measurements, as well as differential photometry in the J, H, and Ks band. On the basis of known proper motions and these observations, we analysed the astrometric results in our proper motion diagrams (PMD: angular separation / position angle versus time) to eliminate possible (non-moving) background stars and establish co-moving binaries and multiples. Results. DI Cha turns out to be a quadruple system with a hierachical structure, consisting of two binaries: a G2/M6 pair and a comoving pair of two M5.5 dwarfs. For both pairs we detected orbital motion (P∼130 and ∼65 years respectively), although in opposite directions. Sz 22 is a binary whose main component is embedded in a circumstellar disc or reflection nebula, accompanied by a comoving M4.5 dwarf. CHXR 32 is a triple system, consisting of a single G5 star, weakened by an edge-on disc and a co-moving pair of M1/M3.5 dwarfs whose components show significant variations in their angular separation. Finally, Cha Hα 5 is a binary consisting of two unresolved M6.5 dwarfs whose strong variations in position angle at its projected separation of only 8 AU imply an orbital period of ∼46 years. DI Cha D and Cha Hα 5 A & B are right at the stellar mass limit and could possibly be brown dwarfs. Conclusions. In spite of various previously published studies of the star-forming regions in Cha we still found four hitherto unknown components in young low-mass binaries and multiple systems. All are gravitationally bound, and at least the case Cha Hα 5 presents a link between our high-resolution astrometry and the radial velocity method, avoiding a blind gap of detection possibility.
Introduction
The star-forming region Cha I (Luhman 2008 ) is rather close to the Sun (distance ∼165 pc) and is young (age ∼2 Myrs), among the ideal targets for population studies of young stars, brown dwarfs, and planetary bodies. In this context, the occurrence and properties of binaries and multiple systems can play a key role in understanding the underlying physical processes in the formation and evolution of recently formed stars and their companions. Our working group is carrying out a longterm programme, obtaining astrometry and differential photometry in the near-infrared JHKs bands from images at the Very Large Telescope (VLT at Paranal Observatory of the European Southern Observatory, ESO), Unit Telescope (UT) 4 (Yepun) with Naos-Conica (NACO, Lenzen et al. 2003; Rousset et al. Send offprint requests to: Tobias Schmidt, e-mail:tobi@astro.unijena.de ⋆ Based on observations made with ESO telescopes at the Paranal Observatory under programme IDs 076.C-0292(A), 080.C-0424(A), 082.C-0489(A) and data obtained from the ESO/ST-ECF Science Archive Facility from the Paranal Observatory under programme ID 076.C-0579(A) and from the Hubble Space Telescope under programme ID 2003) at different epochs. First results of this campaign have been published by Schmidt et al. (2008a,b) and by Vogt et al. (2012, hereafter Paper I) . The latter paper confirms 16 gravitationally bound binaries or multiple systems in the star-forming regions in Cha. The purpose of the present paper is to complement this information, presenting and confirming new faint companions in a total of four stellar systems, all members of the starforming region Cha I.
In Section 2 we describe our observations, as well as the background star density and its relation to the interstellar extinction in the surroundings of our targets. In Section 3 we present the individual target stars in detail, based on their images reproduced from our NACO fields and the corresponding proper motion diagrams (PMDs). Section 4 contains concluding remarks.
Observations and background star density
For a detailed description of our observing and reduction strategy, and additionally for the calibration procedure and the astrometric analysis using the proper motion diagram (PMD), we refer to Paper I. Table 1 contains the main properties of our four target stars and the related references, while in Table 2 we list our VLT/NACO observation log. Table 3 contains the astromet- Notes. (a) Taken from the SIMBAD database (Wenger et al. 2007) . (b) International Celestial Reference System (ICRS) coordinates (epoch=J2000). (c) Updated multiplicity of the objects: *: star, **: binary, w**: wide binary stellar companion candidate, please see text for previously known multiplicity.
(d) Skrutskie et al. (2006) ; Cutri et al. (2003) . (e) expected number of background stars in the NACO S13 field of view (see text).
( f ) see text for a discussion.
(g) value by Carpenter et al. (2002) , as 2MASS only lists an upper limit, according to non-detection. References.
(1) Reipurth & Zinnecker (1993) . (2) Simultaneously imaged by Lafrenière et al. (2008) and by us (here). (3) newly found (here). (4) Henize & Mendoza (1973) . (5) van Leeuwen (2007) . (6) Ghez et al. (1997) . (7) Lafrenière et al. (2008) . (8) Comerón et al. (1999) . (9) Gómez & Mardones (2003) . (10) Chelli et al. (1988) . (11) Feigelson & Kriss (1989) . (12) Tables  5 and 6 , respectively, while the resulting gradients of the variations in angular separations and in position angle are given in Tables 7 and 8 , respectively, based on linear fits of the corresponding astrometric results. In Table 9 we summarize the differential photometry. In Figures 1 -8 we present detailed maps and the proper motion diagrams (PMDs) for each of the stellar systems. The last column of Table 1 refers to the expected number of fore-and background stars in the NACO S13 field (field of view 13.56 x 13.56 arcseconds), according to the star counts down to the 2MASS limiting magnitude (near K = 16 mag) in a cone of a radius of 300 arcseconds around each target. The mean density value of our four targets is 0.075 ± 0.009, which is consistent with the average value 0.118 ± 0.030 of the 16 binaries and multiple systems in Cha, described in Paper I. Probably, the slightly lower background star number density by 1.4 σ here occurs because these four stars are embedded in the central cloud of Cha I, with a stronger interstellar extinction A V of 6.8 ± 1.9 mag according to an extinction map by Kainulainen et al. (2006) or 4.6 ± 0.8 mag according to an extinction map by Cambresy et al. (1997) , while most targets in Paper I are distributed over a much larger area on the sky. This extinction value is in both cases a factor of 1.3 ± 0.4 higher than for all of the 16 multiple systems from Paper I within the region of the extinction maps, only weakly supporting the above-mentioned explanation, while a strong argument in favour of this hypothesis is that the objects SZ Cha, RX J1109.4-7627, and Sz 41 from Paper I, all being slightly outside the central region, possess only about 1.2 mag UCAC 3 (3) -2.1 ± 5.6 -4.4 ± 5.5 PPMX (4) -27.2 ± 3.8 14.14 ± 3.8 used: UCAC 2 (5) -15.9 ± 3.7 7.7 ± 3.4 Cha Hα 5 PSSPMC (6) -18 ± 13 11 ± 13 SSS-FORS1 (7) -31.8 ± 21.7 12.5 ± 21.7 SSS-SofI (7) -29.6 ± 11.8 9.7 ± 11.8 weighted mean -25.4 ± 8.1 10.6 ± 8.1
Notes. Only independent sources with individual error bars for the targets were considered. Luhman et al. (2008) extinction in contrast to the eight most central objects exhibiting on average about 4.3 mag of extinction (Cambresy et al. 1997 ).
Description of the individual stars
3.1. The quadruple system DI Cha According to Guenther et al. (2007) and Melo (2003) , DI Cha is spectroscopically a single star with a relatively high mass of ∼2.4 M ⊙ and spectral type around G2 (Lommen et al. 2007 ). According to Tetzlaff et al. (2011) , the star has an age of 2.7 ± 1.8 Myr and a mass of 2.0 ± 0.1 M ⊙ . The Paschen β line appears in emission (Gómez & Mardones 2003) , and Manoj et al. (2011) report that DI Cha is a Class II object with mid-IR excess emission arising from a protoplanetary disc surrounding it, but with relatively low mass (≤ 0.009 M ⊙ , Lommen et al. 2007 ). Reipurth & Zinnecker (1993) detected a faint companion candidate at an angular separation ∼4.6", later resolved into a binary source itself by Lafrenière et al. (2008) , and separated by only ∼0.06" or 10 AU, denoted here as B and C. Here we present slightly earlier data of this triplicity from February 2006, as well as the first confirmation of the triple system, based on common proper motion, and not solely based on statistical arguments.
In addition to these three known components, our observations reveal another companion candidate at a separation of 0.2" from DI Cha A (Fig. 1) , designated D. Our PMDs ( face-on orbits, we can conclude that the orbit inclination of DI Cha B & C lies between these two extremes or that the eccentricity is high. Likewise we find from the bottom panels that the (non-detection of a) change in separation, and that the change in PA is close to the expectation for a face-on orbit, we can conclude that the orbit of DI Cha D around the primary is face-onand/or that the eccentricity is high. These results mean that coplanarity of the orbits of DI Cha D around the primary and DI Cha C around B is impossible.
According to their magnitudes (Table 9) , all three fainter components should be M type dwarfs. Although the magnitude of DI Cha D is similar to that of Cha Hα 2 B, which is a brown dwarf candidate (Schmidt et al. 2008b) , the larger parallactic distance to the DI Cha system of 223 ± 79 pc (van Leeuwen 2007) diminishes the probability of a brown dwarf classification of DI Cha D. In Bertout et al. (1999) the authors confirm that YSOs are located in their associated clouds, as anticipated by a large body of work, and discuss reasons that make the individual parallaxes of some YSOs doubtful. They discuss that Chamaeleon I is at the previously anticipated distance and finally find DI Cha to be at 194 ± 58 pc if single. We therefore assume that DI Cha is at the distance of Cha I, with a best distance estimate of 165 ± 30 pc as discussed in Schmidt et al. (2008a) .
On the basis of these previous assumptions we used the COND evolutionary models (Baraffe et al. 2003) , the BCAH models (Baraffe et al. 1998 (Baraffe et al. , 2002 , and the temperature (to spec-tral type conversion) scale of Luhman et al. (2003) to estimate a spectral type of M6 ± 1.5 for the new companion. While the same models give a best mass estimate above the lower stellar limit, the lower 1 σ mass errors point to a minimum mass of ≥ 67 M Jup for DI Cha D, justifying a brown dwarf candidate classification.
The same procedure results in a spectral type of M5.5 ± 1.5 for the components B and C, just above the brown dwarf -stellar mass boundary and much later than the spectral type K0 found by Kraus & Hillenbrand (2007) . Common for all three low-mass companions DI Cha B -D is that their J-Ks colour is too red for their estimated spectral types (Table 9) .
While we could already prove that DI Cha D is 82 % likely to be a real companion candidate, inspecting the speckle pattern of our individual measurements in the first epoch with a new code 
The binary Sz 22
This target has hitherto been considered (spectroscopically) as a single star (Melo 2003; Haisch et al. 2004 ), but it has a known companion candidate at an angular separation of ∼17.6 arcsec (Ghez et al. 1997) , outside of our field of view (FoV). Taking its strong interstellar extinction of A v ∼ 7 mag into account, its spectral type corresponds to K6 (Furlan et al. 2009; Luhman 2007) . This extinction and the Paschen β emission (Gómez & Mardones 2003) could indicate the presence of a circumstellar disc, which is directly visible on images taken from the archive of the Hubble Space Telescope, as well as from our VLT NACO Ks band images (Fig. 3 ). This feature was described for the first time as a nebulous object with dimensions of 4" x 7" with the longer dimension at a position angle of 160
• in Henize & Mendoza (1973) . In the optical HST image, we find dimensions of 3" x 5" with the longer dimension at a position angle of ∼155
• , while there seems to be a slight change in orientation in the near-IR using NACO, where we find dimensions of 2.5" x 5" with the longer dimesion at a position angle of ∼145
• . The dimensions seem to shrink with time, while the orientation changes clockwise. However, Lommen et al. (2007) find out that the disc has a relatively low mass (≤ 0.009 M ⊙ ).
Nevertheless, this object could also be an embedded YSO surrounded by a compact reflection nebula having a large infrared excess, which shows a compact north-south flow HH 920 emerging from it (Bally et al. 2006) , consistent with its strong interstellar extinction of A v ∼7 mag despite its flat appearance, as well as the estimated age of the star of ≤ 0.1 Myr (Gómez & Mardones 2003) . However, we find a best fitting age of about 1.4 Myr, based on BCAH evolutionary models (Baraffe et al. 1998 (Baraffe et al. , 2002 . For this purpose, the strong interstellar extinction of A v ∼7 mag was transformed to K band according to the interstellar extinction law values by Rieke & Lebofsky (1985) , and the spectral type K6 (Furlan et al. 2009; Luhman 2007 ) was converted to temperature based on stellar colours of Table A5 in Kenyon & Hartmann (1995) . In any case, Sz 22 is slightly below the average age of Cha I members, which is close to 2 Myr (Comerón et al. 2000) , or even one of the youngest members in this star-forming region.
The new stellar companion is located ∼0.5 arcsec west of the primary star, just outside the detected disc/reflection nebula (Fig.  3) . Our PMDs (Fig. 4) confirm that both components are co-1 available at http://www.cran.r-project.org/web/packages/ringscale/ moving and that the companion increases its angular separation from the primary by 2.5 mas each year, without changing its position angle. Because the change in separation is close to the expectation for an edge-on orbit, we can conclude that the orbit is almost edge-on, or else that the eccentricity is high. As the extended emission around the primary could either be a disc or a compact reflection nebula, we cannot judge whether the disc around Sz 22 A and the probable edge-on orbit of Sz 22 A & B are aligned.
The disc/reflection nebula and its strong extinction make it difficult to classify the spectral type of the stellar companion; its J-Ks colours indicate an early M type, and its Ks band brightness is consistent with a spectral type of M4.5 ± 1.5 using the procedure described for the companion of DI Cha, if the companion of Sz 22 is not extincted.
The wide visual companion candidate at ∼17.6 arcsec (Ghez et al. 1997 ) cannot be astrometrically proven by us, since it is outside of our FoV, but it was shown to be binary by Lafrenière et al. (2008) . According to the brightness ratio given there, we find spectral types of M2 ± 2 and M3 ± 2 using the method described in the previous section.
The triple system CHXR 32
According to Melo (2003) and Nguyen et al. (2012) , CHXR 32 is spectroscopically single. However, this star, also named Glass I, is a well known binary of about 2.4 arcsec separation (Chelli et al. 1988) . We here follow the notation of Correia et al. (2006) , naming as "A" the eastern component, although it is fainter than "B" at optical wavelengths owing to a strong circumstellar extinction. CHXR 32 A is a G-type emission line star (Hα emission equivalent width < 10 Å, hence a WTTS), possibly surrounded by a disc that diminishes the optical flux. For component B a spectral type K4 was determined (Reipurth & Zinnecker 1993 , there denominated as "A").
When we again reduced the data used by us as our first epoch (but originally from Lafrenière et al. 2008) , we noticed that the object B had an elongated shape. Using IDL Starfinder (Diolaiti et al. 2000) , we fitted the point-spread-function (PSF) of A to this component, revealing the best fit for a double source at this position. To confirm this and to search for common proper motion, we obtained a new NACO image in 2009 that clearly separates the two components of B, with only 0.08 arcsec angular separation, now called B and C (Fig. 5) . The corresponding PMDs (Fig. 6) confirm that all three components are co-moving. There are no significant orbital movements in the wide pair A-BC; however, there are strong indications of orbital variations in position angle and especially in the separation between B and C, which increases at a rate of nearly 10 mas/year, facilitating the direct detection of this binary in 2009 (Tables 7 & 8) . From the strong change in separation close to the expectation for an edge-on orbit, we can conclude that the orbit is close to edge-on, or that the eccentricity is high. Although the PMD of the separation variation between B and C is compatible with the background hypothesis, the variations in the position angle are not compatible with those of a background star.
As for the other targets, we used the brightnesses of the primaries to determine mean apparent magnitudes of the secondaries using the measured contrasts and assuming no significant variations; however, as for CHXR 32 A, 2MASS only gives upper limits in the H and K bands, so we use the brightnesses of H = 7.189 ± 0.114 mag and Ks = 6.182 ± 0.089 mag given in Carpenter et al. (2002) , reflecting the strong extinction of the (Table 9) , we used the dedicated aperture photometry routines from ESO-MIDAS (Banse et al. 1992 ) to measure a combined brightness difference relative to component A, because PSF fitting using the single PSF of CHXR 32 A as comparison leads to overestimated brightness differences owing to a slight elongation of the combined light of B & C.
For the creation of the PMDs mentioned above, we decided to use the proper motion of UCAC2 (Zacharias et al. 2004) instead of UCAC3 (Zacharias et al. 2010) , since this proper motion value is consistent with the proper motion of Cha I. The present discrepancy in UCAC3 can most likely be explained by the inclusion of 140 catalogues of all kinds in different wavelength bands. If epochs from near-infrared catalogues, in which the extincted CHXR 32 A is dominant, are mixed with those from optical catalogues, in which CHXR 32 BC are the dominant sources, the spatial separation of ∼2.4 arcsec between A & BC can be misinterpreted as a deviation from the real proper motion within the epoch differences of several years. The strong photometric variability in ASAS data between 2002 to 2004 in CHXR 32 A reported in Kruger et al. (2013) , could lead to further discrepancies. Please see this publication for further discussion of the proper motion behaviour of the system.
The unresolved binary Cha Hα 5
This target attracted early attention after Neuhäuser et al. (2002) found a candidate for a sub-stellar companion just 1.5" away from Cha Hα 5. Based on its low apparent luminosity, this object could even have been of planetary mass. However, applying optical (FORS1) and infrared (ISAAC) spectroscopy, Neuhäuser et al. (2003) show that it is a background object. Here, we confirm this conclusion for the first time based on astrometric observations at three epochs (Figs. 7 & 8) .
During this investigation we noticed that Cha Hα 5 had elongated images (Fig. 7) , while the PSF of the background object . In both cases the best fit revealed two components of only ∼0.05 arcsec separation, just below the theoretical resolution limit of NACO/UT4 of 68 mas. The PMDs (Fig. 8) show that this close pair is co-moving. There is no significant change in the angular separation between 2006 and 2009, but a strong variation in the position angle, corresponding to an orbital period of about 46 years. This is consistent with two stellar components of 0.12 M ⊙ each, according to Kepler's third law. The projected separation between both com- ponents is about 8 AU (adopting 165 pc distance from the Sun), just outside the range in which Joergens (2008) could find companions with the radial velocity method, in this way linking both methods and thus avoiding any blind gap of detection possibility. The short period, visible only in the position angle (circular pole-on orbit), will soon enable confirmation of a curved orbital motion.
The resolved brightnesses of Cha Hα 5 A & B are compatible with spectral types of M6.5 (M5 -M7) for both components, using the BCAH and COND evolutionary models, and are thus fully consistent with M6 Comeron 1998) and M6.5 (López Martí et al. 2004 ) for an assumed age of 2 Myr, which most of the members of Cha I are (Comerón et al. 2000) , but in contrast to earlier estimates of 0.4 Myr (Gómez & Mardones 2003) . There seems to be some resemblance to the Cha Hα 2 system (Schmidt et al. 2008b ), but with a much shorter orbital period. The distances from the Sun of both systems are comparable, while the magnitudes are only slightly fainter, therefore we cannot exclude that Cha Hα 5 B and even A are brown dwarfs. The corresponding 1 σ error minimum masses of the components are 68 & 65 M Jup according to COND models, respectively.
As given in the previous section for part of the photometry of CHXR 32 A(BC), we can only measure a brightness difference of cc1 with respect to the combined light of components A & B in the data of 2008, using aperture photometry with ESO-MIDAS.
Conclusions
The search for stellar and sub-stellar companions of young lowmass stars is one of our main aims, where we apply highprecision astrometry in the JHKs band passes at different epochs over several years. With the VLT NACO instrument we can, this way, resolve binary separations of 0.07", corresponding to projected linear separations of 6 -10 AU between the closest components (depending on the adopted distance to the Cha starforming regions). But even below this limit, we found the unre- 
Notes.
(a) PA is measured from N over E to S. Table 5 . (c) See e in Table 5 .
(d) See f in Table 5 . 
(a) Using a nominal pixel scale of 0.01324 arcsec/pixel to convert from pixel to mas (b) PA is measured from N over E to S. (c) See d in Table 5 . (d) See e in Table 5 . (e) See f in Table 5 . The upper panels refer to the co-moving A/B pair, the lower ones to the background object cc1 relative to A. solved binary Cha Hα 5 at a separation of less than 0.05" due to its elongated PSF, which could be analysed using the PSF fitting method with dedicated software. This limit connects our astrometric method of multiplicity detection to that of the orbit determination via radial velocity measurements, filling in the still present lack of detecting projected binary separations in the range 3 -10 AU in very young nearby star-forming regions at intermediate distances of about 150 pc (Joergens 2008) or as the Chamaeleon I complex at 165 ± 30 pc (see Schmidt et al. (2008a) for a discussion).
The VLT observations have a wide range of coverage in brightness, down to Ks∼ 20 mag, enabling the detection of sub-stellar companions as brown dwarfs and planets. In the Cha regions, however, such objects seem to be rather scarce. Only one radial velocity example named Cha Hα 8 (Joergens & Müller 2007) and two examples from imaging, CHXR 73 ) and CT Cha (Schmidt et al. 2008a) , as well as two other candidates have been identified so far, Cha Hα 2 (Schmidt et al. 2008b ) and T Cha (Huélamo et al. 2011) , the latter additionally using the sparse aperture masking technique. Other rejected candidates found by us, as well as the corresponding sub-stellar statistics, will be presented in a forthcoming paper. In contrast, stellar companions are very frequent, and in Paper I we were able to confirm the physical reality of thirteen binaries and three triple systems. The present paper presents four additional cases, two binaries, one triple, and one quadruple system. In each of these four targets we were able to detect a hitherto unknown companion and confirm that these objects are co-moving and showing some kind of orbital motion with high probability.
While all four newly found stellar companions in this publication are part of the Cha I star-forming region 2 , each object is individually of special interest. DI Cha is to our best knowledge the first directly resolved quadruple star system in Chamaleon, for which in addition orbital motion of both hierarchical pairs could be derived and is presented in Tables 7 & 8 . Around the star Sz 22 we could identify a stellar co-moving companion, as well as a prominent disc/reflection nebula of 2.5 arcsec size, corresponding to 410 AU. Since a temperature of about 1300 K, needed to be visible thermically in the Ks band, is very unlikely despite its youth, the disc/nebula must be seen in reflection. Since the primary, as a K7 star, might be too faint in the optical for such a strong reflective luminosity of the disc/nebula, we assume that the disc/nebula is illuminated by HD 97048, an A0 star at ∼ 37 arcsec projected separation, corresponding to ∼ 5900 AU at the distance of HD 97048 of 158 ± 16 pc (van Leeuwen 2007), which is itself surrounded by a large directly detected disc of ∼ 700 AU (Doering et al. 2007) found using the Hubble Space Telescope.
CHXR 32, often also called Glass I, was known to be a star with infrared companion. While the nature of the infrared companion can be explained by a G-star weakened in the optical by an edge-on disc, Kruger et al. (2013) find difficulties fitting the spectrum of CHXR 32 B (called Glass Ia there). They can fit an X-Shooter spectrum by including a mid K-type stellar source, as well as an early M dwarf, which is needed to fit the CO overtone absorption feature at 2300 nm. This is fully consistent with our resolved triple nature of CHXR 32, although at the edge of our allowed spectral classification and in good agreement with the apparent magnitudes in Table 9 . A spectral type of K4, as given by Chelli et al. (1988) , is slightly outside the spectral class range we found for CHXR 32 B, but might be influenced by the previously unknown multiplicity. A classification as K6 in Luhman (2004a) is just within the spectral range determined by us. Finally, Cha Hα 5 is the closest stellar companion found in this survey, but is not even fully resolved. The components are still brown dwarf candidates as discussed for the fainter component of the very similar case of Cha Hα 2 (Schmidt et al. 2008b) , while this new binary has a much lower separation, hence an orbital period of about 46 years, which will very soon allow curvature to be detected in the orbital motion.
We cannot exclude DI Cha D and Cha Hα 5 A and B being brown dwarfs, because their 1 σ error minimum masses, which are 67, 68 and 65 M Jup using their brightnesses (Table 9) and COND evolutionary models (Baraffe et al. 2003 ) at 1 Myr age and minimum distance, respectively, are below the mass of the least massive stars of 75 M Jup (Basri 2000) . However, at the nominal distance of Cha I of 165 pc all sub-stellar candidate objects have masses ≥ 78 M Jup even if we assume very young ages of 1 Myr. Both components of Cha Hα 5 have masses of about 0.12 M ⊙ each (≥ 83 M Jup at 1 σ error) as calculated using Kepler's third law and assuming a strictly pole-on orbit and the measured orbital motion of the Cha Hα 5 system within our two epochs (Tables 7 & 8) . Comparable masses of about 0.11 and 0.124 M ⊙ were found for the similar binary system Cha Hα 2 on the basis of photometric and spectroscopic observations (Schmidt et al. 2008b) . If the total mass of the system was found to be ≤ 0.2 M ⊙ , Cha Hα 5 would be a new member for the Very Low Mass Binaries Archive (Siegler 2007) , currently being composed from 99 systems, e. g. 2MASS J11011926-7732383 AB (Luhman 2004b) and Cha Hα 8 AB (Joergens & Müller 2007) as members of Cha I. DI Cha D, on the other hand, possesses a brightness difference (Table 9 ) comparable to the recently found brown dwarf companion PZ Tel B (Mugrauer et al. 2010; Biller et al. 2010 ) at even smaller angular separation to its primary, while most likely having a stellar nature due to its primary's higher mass. Table 5 .
( f ) Results of the centre of brightness of components A and B relative to the further companion candidate cc1.
